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ABSTRACT
Forty-six species representing eleven families were collected
from the Braldwood Aquatic Monitoring Area in August 1982. The
collection of the central mudminnow (Umbra 1Lmf) represents a new
addition to the list of species found within the monitoring area.
None of the fishes collected Is on the Illinois list of endangered
species; however, the pallid shiner (NotroPIs amnsa) Is rare in
Illinois waters. Total biomass of fishes collected, 221 kg, was
slightly below the mean of previous years (265 kg, 131-414 kg).
Total abundance of fishes (1072) was far below the mean of previous
collections (6104, 3272-12993). Carp, silver redhorse, golden
redhorse, smallmouth bass, quillback, shorthead redhorse, and river
redhorse combined totals accounted for 84.3 percent of the total
biomass collected. Extremely low catches of fish In seine hauls
accounted for the low total densities of fishes taken from the
monitoring area. Horse Creek collections were exceptionally
depressed, possibly due to large deposits of sand found there. No
significant differences between stations were found for the biomass
of electrofishing collections In the 1982 survey. Some differences
were evident for electrofIshing abundance, as well as for biomass
and abundance of 1982 seine samples. Electrof shing col ections
were of a median range by biomass In comparison to four previous
years. Electrofishing abundance was significantly less than
previous samples. Seine collections were significantly lower by
both biomass and abundance than all four other sampling years.
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INTRODUCTION
The Kankakee River is a dynamic system; many factors interact
to form the ever changing composition of waters and the myriad of
life that it supports. What exists as, perhaps, the finest
waterway in Illinois, the Kankakee River remains a classic subject
for the study of its changing ways. The Intention of understanding
the continuity of this system, which incorporates fluctuating
environmental parameters, remains the basis for pursuing these
studies.
The purpose of this study was to accumulate additional
background data on Kankakee River fishes and to compare the catch
of fishes in the same season between several years. These studies
were Initially designed to determine any possible effects which may
have been caused by the construction and initial operation of the
pumping facilities for the Braldwood Nuclear Generating Station on
the Kankakee River near Wilmlngton, Illinois. Currently, water is
pumped from the Kankakee River once per week to maintain the level
in the 1-acre freshwater holding pond at the plant site. No
blowdown pumping yet occurs from Braldwood Cooling Pond, and hence,
no discharge to the Kankakee River. The basic objectives of this
study were: (1) to determine the current species composition in
the monitoring area, (2) estimate the relative abundance and
biomass of Individual species at each station, and (3) compare
these findings with those of previous years.
The species composition, distribution, and abundance of fishes
in rivers are influenced by many factors including substrate
turbidity, discharge, temperature, and dissolved oxygen (Coutant
1975, Hynes 1979, Gammon and Reidy 1981). Changes in these
environmental variables are inherent in running water ecosystems
and therefore affect the differences In the catch of fishes at any
given time. Data collection and analyses were performed with
regard to environmental variables and the natural processes of
fishes within the study area.
MATERIALS AND METHODS
Two sampling methods, electrofishing and seining, were used for
collecting Kankakee River fishes during 2-12 August 1982. These
same methods were used In previous studies (Sule et al. 1978, 1979,
1980, Skelly and Pescitelli 1981). Hoop nets were not fished as in
previous years due to their lack of effectiveness in sampling
channel catfish.
A boat-mounted, boom-type electroffsher which employed a
230-volt, 3-phase A.C. generator as a power source was used to
sample adult and juvenile fishes. At Locations 1, 5, and 6 (Figure
1) each station (L and R, left or right bank as one looks upstream)
was electroffshed for one-half hour covering a distance of 152.4
meters (500 ft) representing one unit of effort. Because of the
proximity of locations 3 and 4, these areas were sampled for only
15 minutes, each covering one-half the unit distance. The entire
width of Horse Creek (Location 2) was electroflshed from Its mouth
to a point 304.8 meters (1000 ft) upstream for a period of one
hour, representing two units of effort. The boat driver and two
other persons captured stunned fish with 12.7-mm (0.5 In.) mesh dip
nets. Each electrofishing station was shocked four times, with a
two-day repopulation period between each replicate. Electroflshing
was conducted with the first "run" of each replicate made In a
downstream direction through the middle of the shocking zone. The
second "run" at the station was taken proceeding upstream, adjacent
to the first run and as close to the bank as water depth would
allow. The third "run" was made in a downstream direction outside
of, but adjacent to, the two previous runs. This sequence of runs
was repeated until the desired length of time had elaspsed. The
area shocked was equivalent to 0.4 hectare (1 acre).
Seine samples were taken at two sites within each sampling
station twice within the two-week sampling period, representing
four replicates per station. Seining was accomplished using a 7.65
x 1.22-m (25 x 4 ft) nylon seine with a 1.22 x 1.22 x 1.22-m (4 x 4
x 4 ft) bag. The seine was constructed from King 4.76-mm (3/26
in.) square mesh. A shoreline distance of 15 meters (49 ft) was
seined In a downstream direction with the first replicate haul
being taken downstream of the second. All small fish collected by
seine were preserved in formalin and returned to the laboratory for
analysis. Large fish were processed in the field and released.
All fish were identified to species, measured for length and
weight, and examined for parasites. Fish were released at the
station where they were collected. Dissolved oxygen, water
temperature, water velocity, pH, turbidity, and conductivity were
measured at each station at the time of each collection. These
values are tabulated In Appendices A and B.
Condition factors were calculated for each fish by the
following equation:
K (TL) = weight (g) X 100,000
total length (mm)3
Each fish collected and its K factor are listed in Appendix C.
Length-weight relationships were determined for most species using
the equation In Wt = a + b In Lt. in which weight is the weight of
the fish in grams and Lt. Is the total length In millimeters.
Diversity indices (Shannon 1948) were computed for collections
taken at each station for electroffshing and seine catches, and
compared to those calculated in previous years.
Distribution and abundance of fishes were analyzed
statistically by analysis of variance. Comparisons were made on a
catch-per-unit-effort basis using ln(X+1) transformations of weight
and numbers. Data were transformed to stabilize variances of
treatment means. August 1982 results were subjected to a one-way
analysis of variance with station as the main effect. Three-way
analysis of variance models were used with year, station, and
replicate as Independent class variables. Various environmental
parameters were included as covarlables In all models. Comparisons
of means were made with Duncan's Multiple Range Test or two-sample
t tests.
RESULTS AND DISCUSSION
CATCH INFORMATION
Forty-six species of fishes representing eleven families were
collected from the Braldwood Aquatic Monitoring Area in August 1982
(Table 1). An average of 49.75 (47-53) species were found in four
previous August samples. The central mudminnow, Umjbra. Iml.
collected from Horse Creek, is a new record for the monitoring
area. All other species found In 1982 have been present in the
study zone during at least two previous August collections. None
of the fishes present is on the Illinois list of endangered
species. Two specimens of Notros .amnls, the pallid shiner, were
found, marking the fourth year that this rare Illinois minnow has
been collected from within the study area.
Total biomass of fishes collected by both seine and
electrofishing was 221 kg, slightly below the mean of the four
previous years (265 kg, 131-414 kg). Total abundance of fishes
(1072) was far below the mean of previous samples (6103,
3272-12992). Seven species together accounted for 84.3 percent of
the total biomass of fishes; carp (Cyprrnus carpbo. 26.9%), silver
redhorse (Moxostoma anisurum, 17.6%), golden redhorse (M.
erythrurum 11.7%), smalImouth bass (Microterus dolomleul, 10.0%),
quillback (Carolodes cvprInus, 9.3%), shorthead redhorse (M.
macroleoldotum, 4.7%, and river redhorse (M. carinatum, 4.1%).
Silver redhorse represents an unusually high contribution to
total biomass, a partial explanation for the relatively high
biomass, despite low density catches by electrofishing. Silver
redhorse ranked high by both abundance and biomass at many stations
(Tables 2 and 3). Other dominants, such as golden redhorse,
smallmouth bass, carp, and quillback, all had many top-five ranking
positions with regard to total biomass at each station. In sharp
contrast to the 1981 sample, shorthead redhorse was greatly reduced
in both biomass and abundance in 1982. High 1981 values were
accountable by higher, more swiftly flowing water (excellent
habitat for shorthead redhorse) and the occurrence of strong year
classes of adult fishes. These strong year classes, although one
year advanced in 1982, are not yet at a point of leaving the
population due to death, so It Is probable that shorthead redhorse
left the immediate areas of shocking zones to seek deeper, more
swiftly flowing waters. Golden redhorse, however, being more
typical of slowly moving waters, were relatively abundant in 1982.
Low water levels, as during collection period of 1982 (Figure
2) usually displace many larger bodied fishes to areas away from
shoreline electrofishing zones, thereby making those high biomass
fishes less susceptible to capture by this technique. The
occurrence of high biomass/low density collections suggest the
absence of sma ll fishes. As exhibited by the length-frequency
graph for smalImouth bass (Figure 3), there was a good distribution
of size classes. This was also true for golden redhorse, white and
black crappie, green sunfish, and longear sunfish. High blomasses
were realized from the large size classes of carp; silver, golden,
and shorthead redhorses; quil Iback; and smal Imouth bass.
The abundance of total catch, usually a reflection of the
number of fishes In seine catches, was, In 1982, contributed to
greatly by both seine and electrofishing catches. Smallmouth bass
was the most numerous fish In electrofIshing and seine samples
combined (9.3% of the total catch) along with golden redhorse
(7.7%), striped shiner (Notropis chrvsocephalus, 7.7%), green
sunfish (Lepomis cyanelLus, 7.0%), rosyface shiner (NotroDis
rubel I us, 6.5%), and gizzard shad (Dorosoma cepedLanum, 6.2%).
Fishes most numerous In seine samples were striped shiner (22.2%),
rosyface shiner (18.2%), bluntnose minnow (Plmeohales notatus,
10.6%), spotfin shiner (Notroo(s soflooterus, 5.4%), johnny darter
(Etheostoma naL.grum, 5.4%), sand shiner (NotroDp s strZamneus, 5.1%),
and largemouth bass (MIcrooterus salmoldes, 4.6%).
Only 369 fish were collected by seine in 1982. This is 853
fish less than In 1981 which had been the lowest of any other
August sample. Due to reduced water levels seining conditions were
ideal. Although numbers of fishes collected decreased at all
stations, those from Station 2 were exceptionally low; only eight
fish were collected in four hauls (two of these hauls yielded no
fish). The lowest total from Horse Creek previously had been 80
fish in 1978 under similar water level conditions. The 1981 seine
data presented 466 fish from Horse Creek alone; more than collected
from the entire study area In 1982. Relative to previous years,
large deposits of sand were present in Horse Creek in 1982.
Although the creek has long had a sand/silt substrate, the present
deposits may have had a negative influence on existing habitat.
The low water levels during 1982 collecting periods (Figure 2)
were not unlike those of 1978 or 1979, yet both abundance and
biomass of seine catches were greatly different between these
years. It Is possible that extended periods of low water prior to
our collection dates may have been an Important factor affecting
the distribution of fishes In the Kankakee river. The 1982
sampling year is the only such example of extended low water levels
both before and during the sampling period (Figure 4).
The dominance of two species, striped shiner and rosyface
shiner, In seine catches represents an interesting trend In species
occurrence and association since these species were essentially
absent from the 1981 survey. These species, known for their close
association and intolerance of high turbidity (Pflleger 1975, Smith
1979), had apparently moved to areas of refuge in 1981 when high,
turbid waters prevailed. With the low water levels of 1982, both
species once again became ubiquitous In the study area. Poor
reproduction in 1981 may also have contributed to their absence at
that time.
Low numbers of specimens contributed greatly to the
substantial drop in diversity indices calculated for each station
(Table 4). Values for combined sampling methods dropped at every
station. Zero diversity for Station 3R seine Is due to the
presence of only one species in seine hauls.
SPATIAL AND TEMPORAL COMPARISONS
Catch information was examined by analysis of variance (AOV),
using models ranging from one-way comparisons to more elaborate
three-way models. Water temperature, depth, velocity, turbidity,
river discharge, conductivity, and pH were Included as covarIables.
These variables Interact to Influence the distribution and
abundance of fishes In a lotic environment and to affect sampling
efficiency. Environmental conditions may change during sampling
periods within the same season and may deviate widely between
years. By including environmental parameters In the model as
covartables, variation due to these factors Is adjusted for and
comparisons can be made more accurately despite changes in sampling
conditions. Although catch information was subjected to a variety
of models, only those that best described the variations In catch
(highest coefficient of determination, r 2 ) are Included In this
report.
One-way analysis of variance of catch-per-unit-effort of
August 1982 samples showed that electrofishing catches by station
varied significantly (P<0.05) by abundance, but not by biomass
(Table 5). None of the habitat parameters Included as covarlables
In the model contributed significantly to the sum of squares,
however, their presence did enhance the coefficient of
determination. Duncan's multiple range comparisons (Table 6)
demonstrated that most stations were similar to each other by
abundance except for Stations 6R and 5R which were the least
productive. As in previous years, the left-bank stations
demonstrated greater productivity; however, in August 1982, these
differences were not significant in most cases.
Significant variation by both biomass and abundance was
demonstrated from seine catches in 1982 (Table 5). Significantly
more biomass of seined fishes was found at Station 3L, 5R, 5L, and
6L than at Stations 4L, 2, and 3R (Table 6). By abundance
significantly more fish were taken from Stations 5R, 5L, 6L, and 3L
than from Stations 2 and 3R. As noted by the empirical data,
Station 2 has dropped from its dominant level, noted from past
years, to one having very few fish.
A more complex model (three-way analysis of variance) was used
to compare catch-per-unIt-effort from all five years of August
sampling in the Kankakee River. This model used year, station, and
replicate as main effects with year-station and station-replicate
Interactions. Water velocity, depth, water temperature, and
dissolved oxygen; parameters available for all five years; were
used as covar ables.
Highly significant differences were expressed for the main
effects of year and station for both abundance and bfomass for
electrofishing and seine collections (Table 7). A significant
year-station Intereaction effect was also noted for both biomass
and abundance of seine collections.
Differences in biomass of electroflshing samples between years
(Table 8) showed 1982 as a median year; slgnificantly lower than
the biomass of 1981 and 1977, significantly greater than the 1978
figure, and not different from the 1979 values. Stations were
ordered by left vs. right sides when considering all years
combined; a trend similar to past year's analyses.
ElectrofIshing results on an abundance basis, however, show
1982 results to be significantly lower than all previous
collections (Table 8). Left-side-of-the-river stations were also
the most productive on an abundance basis.
Analysis of seine samples (Table 9) showed 1982 totals to be
significantly lower than those of previous years by both abundance
and biomass. Station 5R was shown to be significantly more
productive by abundance than all other stations. The Station 2
value, paired with Station 5R In the 1981 analysis, was found to be
similar to Station 5L, but significantly greater than all other
stations. Low catches In 1982 probably caused the break between
Stations 2 and 5R as well as the significant year-station
interaction effect.
An additional three-way model (Table 10) was run which
Included the covariables discharge, mean gauge height, and delta
gauge height (change in gauge height from the previous day). Due
to the lack of discharge data for Horse Creek, this station was not
included in the analysis. These covariables were shown to be
Important parameters when analyzing electrofishing abundance.
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These same variables were not as Important In the analysis of seine
data, and the result was nearly Identical to the three-way analysis
previously mentioned.
A comparison of electrofIshing catch at construction and
control sites between years was accomplished with a series of
two-sample t tests (Table 11). Few differences were shown for
comparisons of 1982 biomass data and other years. E ectrof sh ng
abundance comparisons were nearly all significantly different, and
all showed negative t values. This Is a direct reflection of the
extremely low densities of fish collected in 1982, a trend also
exhibited by the Duncan's multiple range test for the five years.
Changes In fish catches between years and stations appears to be
controlled predominantly by the natural variations in environmental
conditions between years.
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SUMMARY
1. Forty-six species representing eleven families were collected
from the Braidwood Aquatic Monitoring Area in August 1982.
2. The collection of the central mudminnow (Umbra lIL),
represents a new addition to the list of species found within
the monitoring area.
3. None of the species collected is on the Illinois list of
endangered fishes, however, the pallid shiner (Notropos amnia)
Is rare in Illinois waters.
4. Total biomass of fishes collected 221 kg, was slightly below
the mean of previous years (265 kg, 131-414 kg).
5. Total abundance of fishes (1072) was far below the mean of
previous collections (6104, 3272-12993).
6. Carp, silver redhorse, golden redhorse, smallmouth bass,
quillback, shorthead redhorse, and river redhorse combined
totals accounted for 84.3 percent of total biomass collected.
7. Extremely low catches of fish In seine hauls accounted for low
total densities of fishes taken from the monitoring area.
Collections from Horse Creek were exceptionally depressed
possibly due to the presence of large deposits of sand found
there.
8. No significant differences between stations were found for
biomass of electrofishing collections in the 1982 survey.
Some differences were evident for electrofIshing abundance as
well as for both parameters of seine samples.
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9. Electroflshlng collections were of a median range by biomass
In comparison to four previous years. Electroffshing
abundance was significantly less than previous samples. Seine
collections were significantly lower by both blomass and
abundance than all four other sampling years.
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Figure 1. Locations of sampling stations within the Braidwood Aquatic
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Table 1. Total catch (by method) for each species collected from the
Kankakee River and Horse Creek during August 1982.
Electroffshing Seining Total
Species No. %No. Wt(g) %Wt No. %No. Wt(g) %Wt No. %No. Wt(g) %Wt
Longnose gar 1 0.1 2.00 0.0
Sowftn 2 0.3 1510.00 0.7
Gizzard shad 65 9.2 5600.31 2.5
Central mudminnow T 0.1 4.44 0.0
Grass Pickerel 0 0.0 0.00 0.0
Northern Pike 9 1.3 6652.00 3.0
Stoneroller 0 0.0 0.00 0.0
Carp 49 7.0 59589.00 27.0
SlIverjaw minnow 1 0.1 1.44 0.0
Golden shiner 2 0.3 16.11 0.0
Pallid shiner 0 0.0 0.00 0.0
Striped shiner 1 0.1 7.07 0.0
Rosyface shiner 3 0.4 3.38 0.0
Spotfin shiner 21 3.0 89.41 0.0
Sand shiner 2 0.3 6.29 0.0
Redf n shiner 1 0.1 1.93 0.0
Mimic shiner 0 0.0 0.00 0.0
Suckermouth minnow 1 0.1 1.85 0.0
Unidentified minnows 0 0.0 0.00 0.0
Bluntnose minnow 8 1.1 21.25 0.0
Sullhead minnow 2 0.3 5.54 0.0
Creek chub 0 0.0 0.00 0.0
Quillback 43 6.1 20665.00 9.4
White sucker 8 1.1 3119.59 1.4
Northern hogsucker 18 2.6 6793.94 3.1
Blgmouth buffalo 2 0.3 1070.00 0.5
Silver redhorse 45 6.4 39061.00 17.7
River redhorse 10 1.4 9143.00 4.1
Black redhorse 3 0.4 755.00 0.3
Golden redhorse 83 11.8 26005.00 11.8
Shorthead redhorse 22 3.1 10325.00 4.7
Unidentifled
redhorse 0 0.0 0.00 0.0
Yellow bullhead I 0.1 60.00 0.0
Channel catfish 1 0.1 450.00 0.2
Stonecat 1 0.1 20.00 0.0
3lackstrIpe
topminnow 0 0.0 0.00 0.0
Rock bass 43 6.1 3446.00 1.6
Green sunfish 73 10.4 1347.90 0.6
Orangespotted
sunfish 8 1.1 81.00 0.0
Bluegill 10 1.4 199.00 0.1
Longear sunfish 48 6.8 1002.53 0.5
Green sunfish x
bluegill 3 0.4 79.00 0.0
Unidentifled hybrid
sunfish 0 0.0 0.00 0.0
Unidentified sunfish 0 0.0 0.00 0.0
Smallmouth bass 95 13.5 22215.30 10.1
Largemouth bass 9 1.3 249.83 0.1
White crapple 6 0.9 992.00 0.4
Black craople 1 0.1 18.00 0.0
Johnny darter 0 0.0 0.00 0.0
Blackside darter 0 0.0 0.00 0.0
Walleye 1 0.1 5.47 0.0
All species 703 220615.58
1 0.3 4.82 0.6 2 0.2 6.82 0.0
0 0.0 0.00 0.0 2 0.2 1510.00 0.7
1 0.3 4.97 0.7 66 6.2 5605.28 2.5
0 0.0 0.00 0.0 1 0.1 4.44 0.0
1 0.3 2.00 0.3 1 0.1 2.00 0.0
1 0.3 335.00 45.1 10 0.9 6987.00 3.2
1 0.3 0.96 0.1 1 0.1 0.96 0.0
0 0.0 0.00 0.0 49 4.6 59589.00 26.9
0 0.0 0.00 0.0 1 0.1 1.44 0.0
4 1.1 4.09 0.6 6 0.6 20.20 0.0
2 0.5 0.62 0.1 2 0.2 0.62 0.0
82 22.2 58.86 7.9 83 7.7 65.93 0.0
67 18.2 27.32 3.7 70 6.5 30.70 0.0
20 5.4 57.94 7.8 41 3.8 147.35 0.1
19 5.1 7.02 0.9 21 2.0 13.31 0.0
7 1.9 6.29 0.8 8 0.7 8.22 0.0
4 1.1 4.35 0.6 4 0.4 4.35 0.0
11 3.0 5.76 0.8 12 1.1 7.61 0.0
2 0.5 0.10 0.0 2 0.2 0.10 0.0
39 10.5 34.55 4.7 47 4.4 55.80 0.0
12 3.3 11.33 1.5 14 1.3 16.87 0.0
1 0.3 0.54 0.1 1 0.1 0.54 0.0
0 0.0 0.00 0.0 43 4.0 20665.00 9.3
0 0.0 0.00 0.0 8 0.7 3119.59 1.4
0 0.0 0.00 0.0 18 1.7 6793.94 3.1
0 0.0 0.00 0.0 2 0.2 1070.00 0.5
1 0.3 1.63 0.2 46 4.3 39062.63 17.6
0 0.0 0.00 0.0 10 0.9 9143.00 4.1
0 0.0 0.00 0.0 3 0.3 755.00 0.3
0 0.0 0.00 0.0 83 7.7 26005.00 11.7
0 0.0 0.00 0.0 22 2.1 10325.00 4.7
2 0.5 1.90 0.3
0 0.0 0.00 0.0
0 0.0 0.00 0.0
0 0.0 0.00 0.0
2 0.2 1.90 0.0
1 0.1 60.00 0.0
1 0.1 450.00 0.2
1 0.1 20.00 0.0
1 0.3 1.36 0.2 1 0.1 1.36 0.0
0 0.0 0.00 0.0 43 4.0 3446.00 1.6
2 0.5 29.60 4,0 75 7.0 1377.50 0.6
11 3.0 33.12 4.5 19 1.8 114.12 0.1
0 0.0 0.00 0.0 10 0.9 199.00 0.1
2 0.5 27.01 3.6 50 4.7 1029.54 0.5
0 0.0 0.00 0.0 3 0.3 79.00 0.0
1 0.3 5.31 0.7 1 0.1 5.31 0.0
13 3.5 2.58 0.3 13 1.2 2.58 0.0
5 1.4 13.02 1.8 100 9.3 22228.32 10.0
17 4.6 30.83 4.2 26 2.4 280.66 0.1
5 1.4 2.95 0.4 11 1.0 994.95 0.4
9 2.4 14.96 2.0 10 0.9 32.96 0.0
20 5.4 7.79 1.0 20 1.9 7.79 0.0
5 1.4 3.63 0.5 5 0.5 3.63 0.0
0 0.0 0.00 0.0 1 0.1 5.47 0.0
369 742.21 1072 221357.79
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Table 10. Three-way analysis of variance of the In (X + 1)
abundance and biomass of fish captured per unit of electroffshing effort
for the Kankakee River during August 1977-79 and 1981-82. Asterisks
denote significance at P < 0.05 (*1), P < 0.01 (*2), P < 0.001 (*3),
P < 0.0001 (*4).
Source of variation
Year
Station
Year vs. station
Replicate
Station vs. replicate
Velocity
Depth
Water temperature
Discharge
Mean Gauge Height
Delta Gauge Height
Error
df
4
9
36
3
27
1
1
1
1
Mean Sauares
B iomass
1.831*2
2.863*4
0.506
1.038
0.368
0.056
0.284
0.058
0.005
0.001
1.571
114
Coefficient of Determination (r 2 )
By Method_
0.500
200
0.64
Abundance
7.949*4
3.494*4
0.287
0.452
0.177
0.043
0.130
0.469
1.200*1
0.861*1
1.918*2
0.219
200
0.80
32
By Methdv
Table 11. Two-sample t tests of the mean total catch in
electrofIshing samples from the Kankakee River in August 1977-79 and
1981-82. Asterisks denote significance at P < 0.05 (*1), P < 0.01 (*2),
and P < 0.001 (*3).
BIOMASS
t values (df = 6)
Station 1982 vs 1977 1982 vs 1978 1982 vs 1979 1982 vs 1981
1L -1.61 3.10*1 1.75 -2.25
1R 2.53*1 1.87 1.29 0.21
3R - 0.47 1.07 -0.78
4R - 2.41 2.54*1 -0.55
3-4R -0.52 - - -
6L -2.99*1 1.33 -0.66 -0.99
6R -1.54 1.11 0.85 -2.80*1
ABUNDANCE
t values (df = 6)
1L -3.06*1 -8.48*3 -4.07*2 -3.26*1
1R -3.24*1 -2.76* -1.34 -2.83*1
3R - -2.90*1 -1.47 -7.21*3
4R - -4.73*2 -1.79 -2.98*1
3-4R -2.78*1 - - -
6L -5.99*3 -4.04*2 -1.02 -5.39*2
6R -2.64*1 -1.25 -3.19*1 -5.45*2
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Appendix B. Ancillary measurements taken concurrently with
seine samples from the Kankakee River and Horse Creek on 2 and 10
August 1982.
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Appendix C-1. Fish caught in the Kankakee River and Horse
Creek by electrofishing during August 1982.
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Appendix C-2. Fish caught In the Kankakee River and Horse
Creek by seine during August 1982.
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